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Corrections in June Issue 


The June issue of Weatherwise was pub- 
lished two weeks ahead of the usual schedule 
so that it could be in readers hands well be- 
fore the opening of the Second Technical Con- 
ference on Hurricanes at Miami. There was 
not time to check page proofs and captions 
with authors, and as a result several serious 
errors were made by your editor. I wish to 
apologize both to our authors and to our read- 
ers for these shortcomings. 

Superior Photographic Reconnaissance of 
Tropical Cyclones: The photo on page 102 
should have been turned clockwise 90 Fig- 
ure 3 on page 105 was printed upside down. 

Inside Antarctica No. 6—Meteorology at 
Mirny: The first picture (p. 110) should have 


been identified as ““The Meteorological Sta- 
tion at Vostock.”” This is a unique photo- 
graph since it represents the coldest spot in 
the globe and is the only such photo known 
to the authors outside the Soviet Union. Also 
the photograph on page 117 should be cap- 
tioned ‘‘The Interior of the LI-2 Aircraft used 
for Aerological Work.” 

Furthermore, the advertisement for Double- 
day & Company appearing in this issue was 
completely omitted from its scheduled in- 
sertion. 

I trust that our interested readers will mark 
the above corrections in their copies. 

Mea Culpa, 
Ed. 
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Comparison of wide-angle camera pictures from TIROS I and TIROS II over the 
same geographical areas. Although the pictures from TIROS I are clearer and 
show more detail, the pictures from TIROS II show general land features and 
larger cloud masses 


A Report on the Meteorological Satellite Program 


Morris Tepper, Chief, Meteorology Programs, 
National Aeronautics and Space Administration 


HE Meteorological Satellite Program of understanding of the atmosphere and 
the National Aeronautics and Space Ad- his ability to predict weather events. 
ministration comprises research and develop- 2. to develop the spacecraft prototype 
ment activities designed: and the basic principles of an operating 

1. to provide the meteorologist with the meteorological satellite system. 


& _ 


with the data which will increase his . to insure the progressive improvement 
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ee OPERATIONAL 
Ss METEOROLOGICAL 
SATELLITE SYSTEM 
of meteorological sensors, spacecraft, and The almost 23,000 pictures acquired by 


satellite systems through a continuing flight 
program. 


THE TIROS SATELLITE FAMILY 


The development and launch of the 
TIROS family of meteorological satellites 
represents the first significant step toward 
the attainment of these objectives. TIROS 
I was launched successfully on 1 April 1960, 
and TIROS II on 23 November 1960. The 
structural and operational details of these 
two satellites are well known. It will prob- 
ably be more informative to dwell on the 
fundamental achievements of these two 
flights. 

ACHIEVEMENTS 

I. A spacecraft and supporting ground 
system were developed around special sensors 
(TV cameras, infrared radiation detectors) 


and transmitted with satisfactory fidelity the 
measurements of these sensors to the earth. 
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TIROS I, and the similar number acquired 
by TIROS II, as well as the considerable 
volume of IR radiation data, all provide the 
most convincing testimonial of successful 
satellite system operation. The brilliance of 
this performance is only slightly dulled by 
the fact that the wide-angle camera in TI- 
ROS II was somehow defocused during 
launch. The resulting pictures, although not 
of the same quality as those from TIROS I, 
still show clearly the larger cloud and land 
areas, and lack only detail. 

This remarkable performance required the 
successful operation of many interdependent 
and delicate subsystems, components, and 
electronics. In several instances new, pre- 
viously untried technological advances were 
involved (e.g., firing of spin-up rockets on 
ground command after seven weeks in space 
environment, partial control of satellite atti- 
tude also on ground command, operation of 
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lubricated ball bearings in space environ- 
ment). 


Il. The satellite measurements were found 
to contain useful meteorological information. 


With the receipt of the very first pictures 
from TIROS I, it became apparent that the 
satellite system was producing photographs 
of clouds, cloud formations and cloud pat- 
terns. The meteorological research teams at 
USWB, AFRC and NWRF and other insti- 
tutions attacked the problem of interpreting 
the TIROS pictures in terms of weather in- 
formation content. These studies indicated 
excellent correspondence between the cloud 
formations and meteorological patterns, such 
as the following: Low pressure cyclonic storm 
systems (these appear as spiral cloud forma- 
tions in the photographs), cold fronts, large 
areas of stratus cloudiness, unstable areas 
having cellular shaped clouds, local severe 
storms, jet and mountain clouds. As a mat- 
ter of fact, these findings confirmed previous 
suggestions based on limited photographs 


from high altitude rockets that Nature was 
drawing her own weather map by means of 
clouds. 

The extraction of meteorological informa- 
tion from the TIROS II IR measurements 
is proceeding at a much slower rate. The 
signals from the satellite must be converted 
into meaningful physical measurements which 
must then be plotted on a map for proper 
study. Preliminary results have been very 
satisfying. Areas of satellite low tempera- 
ture measurements have been associated 
with cloudy zones and areas of high tem- 
perature with cloud-free high pressure regions. 


Ill. The useful meteorological information 
was extracted and transmitted to the weather 
services in time to be of value in weather 
analysis and forecasting. 

In anticipation of the possible utilization 
of TIROS data for operational purposes, 
teams of civilian and military meteorologists 
were stationed at the data acquisition sta- 
tions to study the incoming data in “real 


METEOROLOGICAL SATELLITE DEVELOPMENT 


TIROS 


INCLINED ORBIT 
SPACE ORIENTED 


Development of meteorological satellites. 


NIMBUS 


POLAR ORBIT 
EARTH ORIENTED 





The limitation of the TIROS satellites will be overcome 


by the satellites in the Nimbus family. 
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time.” Within 60 hours after TIROS I was 
launched, picture data less than six hours 
old was being interpreted and analyses for- 
warded via facsimile transmission to the 
National Meteorological Center at Suitland. 
These transmissions were incorporated into 
the regular analyses and forecasts of the 
Weather Bureau: copies were also relayed 
to our air and naval services both in this 
country and overseas, where they proved to 
be very useful. These weather services have 
indicated that these cloud analyses: 


“establish, confirmed or modified surface 
frontal positions; assisted in the brief- 
ing of pilots on accurate weather; were 
used in direct support of overwater de- 
ployment and aerial refueling of air- 
craft; gave direct support to an Ant- 
arctic resupply mission; confirmed the 
position of a Pacific typhoon; verified 
and amplified local analyses particu- 
larly over areas with few reports” etc. 


The quality of the IR radiation data has 
been excellent. However, these have to be 
reduced and plotted on maps before they can 
be properly interpreted. From this point of 
view, until rapid processing techniques can 
be developed, the IR data are not as useful 
as the picture data for operational use. 


NATIONAL OPERATIONAL METEORO- 
LOGICAL SATELLITE SYSTEM 


The effectiveness of the operational utili- 
zation of TIROS data has fired the imagina- 
tion of the weather services. An interagency 
committee of experts (Panel on Operational 
Meteorological Satellites—POMS) has drawn 
up a plan for an operational meteorological 
satellite system to provide global data con- 
tinuously. As originally planned, this sys- 
tem will draw heavily from and build firmly 
on the NASA research and development Me- 
teorological Satellite Program. 

The plan considers a system having several 
satellites in space simultaneously and read- 
out stations both in the U. S. and in foreign 
countries. Communication radio links con- 
nect the satellites with the read-out stations 
and surface data links connect the read-out 
stations and national weather central (NMC). 

The full implementation of the operational 
system, including possible international par- 
ticipation, will not come about for several 
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years—at least not until the second genera- 
tion, more advanced meteorological satellite 
(Nimbus) is developed. 

In the meantime, NASA is augmenting its 
TIROS program with a sufficient number of 
spacecraft in order to insure the continuous 
flight of at least one of these satellites at all 
times. Plans call for the launch of four more 
TIROS satellites after TIROS III at about 
four-month intervals, with the last launch 
overlapping the first Nimbus launch. 


TIROS III 


TIROS III was successfully launched on 
12 July 1961. Its lifetime overlaps the hur- 
ricane season, and thus it will be possible for 
this satellite to produce important observa- 
tions, both of cloud pictures and IR, of this 
storm phenomenon. TIROS III has two wide- 
angle cameras instead of one wide-angle and 
one narrow-angle camera. In addition to the 
IR experiments carried on TIROS II, it also 
transports a Suomi IR experiment similar to 
that carried on Explorer VII. About two 
weeks after launch one camera system failed. 
The nature of the malfunction is being in- 
vestigated. All other sensors are working ex- 
ceptionally well and providing good data; 
operational use of the cloud picture data was 
begun on the day of launch. All subsequent 
TIROS Satellites will be similar to TIROS 
III. Also NASA is studying the possibility 
of a 60° inclination orbit for future TIROS 
satellites in order to increase the picture and 
radiation coverage. 


NIMBUS 


Following the TIROS family of satellites 
will come the Nimbus series. As designed 
by the Goddard Space Flight Center of 
NASA, these satellites will have many com- 
ponents in common and a flexible capability 
for improving old and introducing new sens- 
ing systems, as required. 

TIROS is severely limited in its coverage 
potential by its spin stabilization, which 
allows its cameras to scan the earth over 
only about 25 per cent of each orbit and by 
its inclined 50° orbit, which limits coverage 
to the area between about 55° N-S latitudes. 
The Nimbus family, whose first satellite is 
due to be launched in 1962, is designed to 
overcome these limitations. Being earth sta- 
bilized, its cameras and other atmospheric 
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sensors will always face the earth. More- 
over, its polar orbit will cause it to view each 
area of the earth twice a day, at about 12- 
hour intervals. 

A better view of what Nimbus will look 
like is shown in the accompanying figure. 
As presently planned, the Nimbus sensors 
will include TV cameras with wider coverage 
and better resolution than TIROS and a 
number of improved radiation sensors. Also 
planned is a device for measuring the solar 
constant accurately. 

The lower section of Nimbus is being de- 
signed on a modular or standardized com- 
partment basis, so that, in later versions of 
the satellite, discarded sensors can readily 
be replaced with improved or new types of 
equipment without making necessary a re- 
design of the entire satellite. By the third 
or fourth Nimbus, it may be possible to 
include new types of sensing equipment such 
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as a radar set to provide data on areas of 
precipitation, a radiation spectrometer to 
provide information on the temperature 
structure of the stratosphere, and a sferics 
detector to identify thunderstorm areas. 
Even the first Nimbus, although primarily 
an experimental research and development 
spacecraft, can and will be used to provide 
data for operational purposes. Plans exist 
for these data to be sent, in real time, from 
the data acquisition station at Fairbanks, 
Alaska, to the National Meteorological Cen- 
ter at Suitland, where they will be analyzed 
and the resulting information distributed to 
both civilians and military weather stations. 


AEROS 


As TIROS and Nimbus satellites rotate 
around the earth, they view different por- 
tions of the earth’s geography during their 
transit. Thus, the evolution of a weather 
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The paddles, controlled always to face the sun, will be covered with solar cells to pro- 
The control section will keep the axis and sensors always pointing to the earth. The 


lower section will contain the sensing systems. 
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system can be followed only as a result of 
successive passages of the satellite over the 
same area. This may be a matter of several 
hours. The meteorologist is interested in a 
capability of continuously observing the de- 
velopments of a potential storm area. This 
is particularly true of short-lived and severe 
storms where the entire life history may be 
only a matter of a few hours. It is also 
important to be able to follow the develop- 
ment of nascent storms before they explode 
into maturity. 

In order to satisfy this requirement, NASA 
is planning for the development of the Aeros 
family of satellites. This satellite will be 
launched into a “stationary” orbit of 22,300 
miles and thus will appear not to move rela- 
tive to the earth. Being in equatorial orbit, 
it will monitor events essentially in the tropi- 
cal and temperate latitudes. 





DATA PROBLEMS 


In addition to the efforts that are required 
for the development of advanced spacecraft 
and associated systems, continuous attention 
is also needed for the solution of two funda- 
mental data problems. 

Data analysis: The volume of data al- 
ready acquired by the TIROS satellites and 
the volume of data expected from future 
meteorological satellites are enormous. The 
Weather Bureau and the other weather users 
are analyzing these data in research pro- 
grams and applying the results for opera- 
tional weather purposes. Attempts are being 
made to encourage increasing numbers of 
investigators to study these data, through 
aggressive contacts with the scientific com- 
munity in general and with university re- 
search groups in particular. Copies of the 


(Continued on page 168) 


AEROS METEOROLOGICAL SATELLITE 


SOLAR PADDLES 


CONTROL 
SECTION 


CAMERA 
SECTION 


VIEW 


OF WIDE ANGLE 


CAMERA 


VIEW OF HIGH 
RESOLUTION CAMERA 


22 ; 
My, 409 
lig ~ 





Preliminary concept of the future Aeros satellite. 
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Gulf of Mexico, Florida, and a portion of the 


Bahamas, with well-de 


veloped convective cumulus 


clouds over the land areas. A squall line lies in 
Gulf, westward of Tampa, Florida. 14 July 1961. 


TIROS 


Hurricane ANNA near the coast of Venezuela at 


13°N 65.5°W. The 


Leeward and Windward 


Islands appear as a line of bright spots transverse 


to the spiral band. 
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1445 GMT, 20 July 1961. 


Spain and the Straits of Gibraltar. Clouds cover 

northern slope of the Pyrenees and the circular 

cloud pattern of a cyclonic storm shows promi- 
nently in the North Atlantic. 15 July 1961. 


lil PHOTOS 


Hurricane ANNA at 14°N 72°W. The coast of 
Colombia near Barranquilla passes under the cen- 
tral cross mark. Lake Maracaibo shows a promi- 
nent dark area below. 1555 GMT, 21 July 1961. 
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An aerial view of downtown Boston taken from 10,000 feet in early spring. Boston Common and 
Garden are in central foreground with AMS headquarters just to north of oval-shaped pond. By 
Aerial Photos of New England. 


Boston—A Maritime City with a Continental Climate 
A Part Time Air Conditioned City 


CHARLES H. Pierce, U. S. Weather Bureau, Boston 


ECAUSE Boston is a seaport directly 

on the Atlantic Ocean it is often as- 
sumed that the city’s climate is a maritime 
one. Certainly, the ocean plays an impor- 
tant part in influencing the climate of the 
city, but essentially it is the continental fac- 
tor that controls Boston’s weather. It might 
be said then that Boston’s climate is con- 
tinental with maritime overtones—a direct 
opposite to her sister city on the west coast— 
San Francisco. In other words, the air con- 
ditioner at San Francisco is effective most 
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of the time, while at Boston it is a part time 
operation. 

The continental influence is strongest dur- 
ing the winter months. This is illustrated 
by the fact that the average relative humidity 
at noon in January at Boston is 64% com- 
pared to 70% at Indianapolis, or 68% at 
Omaha, which is in the heart of the conti- 
nental climate. The relative dryness of the 
air at Boston is due to the city’s fortunate 
position of being on the lee side of the Berk- 
shires, the Green, and the White Mountains. 
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While the average height of these hills is 
quite low, they offer enough foehn effect to 
dry the air as it approaches Boston from the 
west. The same downslope motion has a 
very beneficial effect on the winter weather 
as well. Following a cold front passage the 
weather at Boston is clear or partly cloudy 
for several days, while cloudy skies with 
frequent snow flurries will occur over the 
extreme western portion of New England 
and New York State. 


PRECIPITATION 


When it comes to precipitation, Boston is 
noted for its uniformity of the average 
monthly amounts. The mean varies from 
2.8 inches in May to 3.5 inches in January— 
a variation of only 0.7 of an inch. There is 
no monsoon at Boston. The absolute range 
varies from a trace in March 1915 to 17.09 
inches in August 1955. Also, there may be 
many consecutive months when the precipi- 
tation runs well below normal, or there may 
be long stretches of above normal rainfall. 
The reason for such uniformity of average 
rainfall is that “all storm roads pass close 
to New England.” Whether a storm moves 


in from the Pacific, starts in Colorado, the 
Gulf of Mexico, or off Cape Hatteras, it 
usually departs this country somewhere near 
New England. Thus every two or three 
days the forecaster is faced with the problem 
of timing the beginning and ending of 
precipitation. 

Another vexing problem to the forecaster 
in Boston is determining whether the precipi- 
tation will be in the form of rain or snow 
during the winter months and also early 
spring. On the average, one-half the pre- 
cipitation in the winter at Boston is snow. 
Probably in one-quarter of the rain cases and 
in one-quarter of the snow cases there is 
little doubt before hand, but in the remain- 
ing one-half the forecaster is not sure what 
it will be until a few hours before the precipi- 
tation starts. Although Boston usually gets 
one good snowstorm during the winter, the 
city has yet to have as deep a 24-hour snow- 
fall as Washington or New York. Both these 
cities have had over 25 inches. The record 
24-hour snowfall at Boston has been broken 
twice within the last two years. The mark 
is 19.7 inches, made on 5 and 6 March 
1960. The previous record was 19.4 inches 





Fic. 1. Mean Sea 
Surface Tempera- 
tures for June. 
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on 16 and 17 February 1958. The reason 
that Boston has not reached the 25-inch mark 
may be due to the city’s greater distance 
from the maximum moisture supply. 

Although on the average, Boston gets 
measurable rain every 2 or 3 days, there are 
long periods ranging from two weeks to a 
month when no precipitation will occur at 
all. In the winter, this is caused by a large 
and deep closed low pressure system stalled 
in the vicinity of Newfoundland. The re- 
sulting northwest flow over New England 
pushes the storm track far to the south of 
Boston. In the summer, a warm high cen- 
tered over the eastern Great Lakes gives 
Boston its periods of drought. Consecutive 
days of rain fortunately do not last as long— 
the greatest number is eight. 


MARITIME INFLUENCE 


The maritime influence is strongest during 
the spring and early summer. Figure 1 
shows the mean sea-surface temperature off 
the New England coast for June. Note the 
cold tongue of water extending from western 
Nova Scotia to south of Cape Cod. Also, 
there is a warm pool northeast of Cape Cod. 
This is the usual pattern from May through 
September. In August, the sea-surface tem- 
peratures range from 70 degrees along the 
Cape south shore, to 54 degrees a short dis- 
tance east of Nantucket. Figure 2 compares 
the mean monthly air temperature with the 
mean monthly water temperature in Massa- 





chusetts Bay, which is east of Boston. Rising 
rapidly in March, the air temperature is 
about the same as the water temperature. 
From April through August, the water tem- 
perature is 7 to 10 degrees colder than the 
average air temperature. 

During unseasonably warm weather, the 
temperature gradient between the air over 
the land and the air over the Bay is even 
greater. This is the time of the year then, 
when Boston is most apt to get its “famous” 
sea breeze. In April and May, when Bos- 
tonians are looking for the return of spring, 
the sea breeze is not so welcome. For then, 
it is a chill damp wind that drops tempera- 
tures into the 40’s. Communities farther 
inland at the same time are enjoying a balmy 
60 degrees. However, in the summer months, 
when inland areas are sweltering in the 90 
degree heat, the sea breeze is most welcome. 
A wind off the ocean will drop temperatures 
10 to 20 degrees. Since the prevailing wind 
direction at Boston is westerly, and the ocean 
is east of the city, the sea breeze is not a 
common occurrence. 

Richard Fay, research forecaster at Bos- 
ton, has developed a graph showing the 
relationship between the surface pressure gra- 
dient at 0100 EST within a radius of 220 
miles of Boston, and the occurrence or non- 
occurrence of a sea breeze later that day. The 
graph, Figure 3, uses as arguments: the east- 
west pressure gradient for the ordinate and 
the north-south pressure gradient as the ab- 
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SEA-BREEZE AND MAXIMUM-TEMPERATURE FORECAST 
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scissa. The graph points out a few inter- 


esting facts that will be discussed in terms 
of wind velocity rather than pressure gradi- 
ent. First, there is usually no sea breeze 
when the wind has a westerly geostrophic 
component of more than 10 knots. A north- 
erly component is more susceptible to a sea 
breeze than a southerly component. For ex- 
ample, a north-northwest wind of 15 knots 
at the gradient level is very likely to be fol- 
lowed by a sea breeze in the afternoon, while 
a south-southwest wind of the same strength 
usually is not. A southwest gradient wind 
of 6 knots is usually strong enough to dis- 
courage an easterly sea breeze. If the west- 
erly component is as low as 3 knots, at 
0100 EST, a sea breeze later in the day is 
almost certain. The reason that a north- 
northwest wind is often followed by a sea 
breeze while a southwest wind is not, may be 
explained by the fact that in the first case 
the high pressure system is west of Boston 
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From O6Z surface chart de- 
termine pressures at indi- 
cated points. 


. Enter graph A with 


(C+ D)/2— (A+ B)/2 
on x-axis and 
(A + C)/2 — (B+ D)/2 


on y-axis, 


. If a sea breeze is forecast 


to occur and no frontal sys- 
tem is expected to influence 
Boston during the day, then 


. Enter graph B (appropriate 


month) with 

(C+ D)/2 — (A+ B)/2 
on the y-axis and the mean 
850-mb temperature at ACK 
and PWM at OOZ on the 
x-axis. This gives the maxi- 


mum temperature. 





and will move into the area with a resulting 


decrease in gradient. 
Richard Fay has also 


constructed graphs 


to give the maximum temperature at Boston, 
using the average 850mb temperature at 


(Continued on page 167) 


__ MAXIMUM TEMPERATURE AT WBAS BOSTON, MASS. 
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Fic. 4. Mean 850mb Temperature 
at 0000Z at Nantucket and Port- 


land. 
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ce Re 
ohnson’s Creek, Niagara Co., to 


j 
NA 1. Tornado from 
"Oak Orchard Creek, Orleans, Co. 


2. Waterspout noticed in mid-Lake Ontario; exact 
positions unknown. 
3. Tornado from east of Antwerp, Jefferson Co. to 
—_ Edwards and Russell, St. Lawrence Co., and 
sw __ beyond. 
4. Tornado from just north of Cranberry Lake, 
close to Sevey, and into Franklin Co. 
5. Tornado from Union Falls, Essex Co., to Peru, 
Clinton Co. 
6. Tornado and possible waterspout from Wilming- 
ton, Essex Co., near Keeseville, across Lake 
Champlain to Burlington, Vermont. 
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The known 1845 tornadoes in New York State placed on a modern road map. 


tracks are greatly exaggerated for clarity. 
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Width of tornado 
Map courtesy of the General Drafting Company, Inc., 
Convent Station, New Jersey. 


The Great Windfall of 1845 in New York State 


ALBERT FOWLER, Rosemont, Pennsylvania 


HEN I spent long summers at Cran- 

berry Lake in the Adirondack Moun- 
tains as a boy, I knew a place called the 
Windfall where some of the year-round resi- 
dents had their homes, gardens and pastures. 
It was supposed to have originated in a 
legendary storm of the past, and on the 
stairway in our camp hung a large Adiron- 
dack map with a narrow two-inch oblong 
marked “Great Windfall of 1845.” Years 
later I used that date as the opening act of 
history in a book called Cranberry Lake 
1845-1959. 

Readers complained I told them next to 
nothing about this first day of Genesis, and 
wanted to know what the story of this blow- 
down really was. Their questions stirred 
my curiosity, too. My son, a reader of 
Weatherwise, suggested I get in touch with 
the editor. He might have some details 
about this “Big Wind” because he was work- 
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ing on a history of the great storms in the 
United States which occurred prior to the 
commencement of the Weather Bureau’s 
published records in 1871. 

The reply was my big break in tracking 
down the storm. Along with it came a rough 
draft of an account of what he termed “The 
Great Tornado of 1845,” and his material 
is summarized in the following paragraphs, 
with a few additions and alterations: 


On the afternoon and evening of 20 Sep- 
tember 1845, four unusual events took place 
over northern New York State in this 
sequence: 

1. A tornado swept through parts of Ni- 
agara and Orleans Counties on the southwest 
short of Lake Ontario about noon and then 
passed out into the lake. 

2. A seiche or sudden rise and fall of the 
water level was noticed along both the United 


August 1961 





States and Canadian shores. At Cobourg, 
Ontario, observers attributed the phenomenon 
to a violent earthquake. 

3. During the afternoon one or more tor- 
nadoes raced across the Adirondacks from 
the vicinity of Watertown to Lake Cham- 
plain, passing just north of the famous mod- 
ern resorts of Cranberry Lake, Tupper Lake, 
Saranac Lake, and Lake Placid. 

4. A series of severe thunderstorms hit 
the Mohawk Valley across central New York 
with brilliant displays of lightning visible at 
dusk in western Vermont. 


All of these events seem to have been con- 
nected with the same unstable atmospheric 
conditions attending the passage of a squall 
line and cold front. The tornado in Orleans 
and Niagara Counties may well have moved 
east-northeast across the lake as a water- 
spout, lifted for a while, and then struck 
again northeast of Watertown. Its agita- 
tion of the lake waters could have caused the 
remarkable rise and fall of the water level. 
The turbulent conditions attending. the 
squall line could easily have triggered the 
thunderstorms observed to the southward 
and eastward that afternoon and evening. 

The first tornado damage was reported 


near Johnson Creek in Niagara County north- 
east of Buffalo. From there the vortex cut 
a path northeastward, three quarters of a mile 
wide and about 20 miles long, through the 
communities of Yates and Carlton in Orleans 
County where buildings, orchards, and for- 
ests were destroyed. It passed out into Lake 
Ontario at the mouth of Oak Orchard Creek 
northwest of Rochester, endangering the 
steamboat Express on its regular run. The 
funnel was not observed from either shore, 
but a large waterspout was reported from 
mid-lake together with hail and thunder- 
storms. 

Chester Dewey, professor of Natural His- 
tory at the Rochester Collegiate Institute, 
made a study of the rise and fall of the water 
that afternoon. At the mouth of the Gen- 
esee River the water suddenly moved out, 
leaving the harbor with its bays and coves 
exposed. Ten or twelve minutes later the 
water returned to a higher level than before, 
and this oscillation was repeated several 
times. The fall was two feet below normal 
and the rise two feet above normal. The 
same fluctuation was observed on the Ca- 
nadian shore at Cobourg where it continued 
from noon until dusk. At Oswego a large 
mass of floating logs swirled out of the har- 





A typical deforested area in the Great Windfall as it appeared in late June 1961. 


if anything grew on this bare tract before 1845. 


August 1961 


It is not known 
Photo by Mr. Ivan Bancroft of Syracuse, N. Y. 
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Teaamec Wrintwixn.—A most terrific whirlwind | 
my through the northern part of the county af Or- | 
ans, im this State, on Saturday last, which, for fs mag- 
nitude and extent of devastation, was perfectly frightful. 
It commenced at Johnson's Creek, in Niagara county. 
took a northeast course through the towns of Yates and 
Carhtoa, in the county of Oneans, and spent its fury in 
the lake. It is reported that ita track is some 160 rods 
wide, and seventeen or twenty miles in length. 
Huge forest trees were twisted from their trunks and 
hurled in mid air-like feathers. Orchards are uprooted, 
barns and honses unroofed, and many «0 completely des- 
troyed as to leave scarce a wreck behind. Some of the 
best and ablest farmers are completely ruined, and many | 
have sustained heavy losses in the destruction of the | 
corn and grains wherever thev were stacked. 

A woman and child have disappeared and have not | 
been heard of since. Her house was situated at the | 
| month of Oak Orchard Creek. I: is probable that she | 
| was carried by the strength of the storm into the angry | 
waters of Ontario and lost. 





Two contemporary news clippings on the tor- 

nadoes found among the manuscripts of Wil- 

liam C. Redfield and now in the Sterling Li- 
brary of Yale University. 
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bor and then rushed back in again on the 
returning wave. 

Adding my own research to the above, we 
find that the tornado, apparently exhibiting a 
skipping action, struck well inland from the 
lake shore northeast of Watertown. The first 
damage reported here came at Antwerp, 
about 10 miles north of the present Camp 
Drum military reservation and some 35 miles 
inland in northeastern Jefferson County. The 
path of the twister then took a course through 
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southern St. Lawrence County where it flat- 
tened over 4,000 acres of timber at Fowler 


and 6,000 acres at Edwards. Its swath was 
reported in the press to be three-quarters of 
a mile wide at Fowler, and after traveling 
eight miles had increased to one-and-a-half 
miles at Edwards. The eight-mile stretch 
was carefully examined by Mr. Z. H. Benton, 
owner of the Fullerville Iron Works which 
lay only 150 rods north of the tornado track. 
He reported in the Watertown Jeffersonian 
that there was not a tree or building of any 
description left standing. This article was 
widely copied in the contemporary press, and 
a collection of articles about the disaster 
appeared in the New York Municipal Ga- 
zette of 2 March 1846, a journal that car- 
ried an unusual amount of meteorological 
news of the day. A Utica paper quoted the 
Ogdensburgh Sentinel as stating that this 
eight-mile section was part of a 40-mile 
swath running through the rural communities 
of Fowler and Edwards to Russell on the 
north and touching Pitcairn and Fine to the 
south. 

Some 15 miles southeast of Russell ap- 
peared a second swath, long called the Great 
Windfail of 1845 on local maps, comprising 
a one-half mile wide stretch from Cranberry 
Lake to the eastern boundary of St. Law- 
rence County. This strip of the 1845 tornado 
track appeared on a map of the area copy- 
righted in 1896, and through the good of- 
fices of an Adirondack authority, Mr. Warder 
Cadbury, and the son of the mapmaker, Mr. 
Lloyd Blankman, the pertinent part of the 
St. Lawrence County map is reproduced here. 
A close study of the U. S. Geological Survey 
quadrangle maps shows evidence that this 
swath extended another five miles east into 
Franklin County to the vicinity of Derrick. 
The evidence is in the form of place names, 
such as Windfall Ponds and Windfall Brooks, 
the most easterly of which empties into the 
St. Regis River. 

For the next 30 miles of forests, lakes, and 
mountains, there are no reports of tornado 
activity that can be traced today. We do 
know that a tornado emerged from the wil- 
derness at Union Falls in Essex County on 
the same compass line as the Great Windfall. 
The Plattsburgh Republican stated that the 
whirl cut a 20-mile long swath from 80 to 100 
rods wide, sweeping everything before it— 
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trees, fences, barns and houses. Farther 
along the same compass line buildings in 
the town of Peru were damaged. Slightly to 
the south of this track some structural dam- 
age occurred in the villages of Wilmington 
and Keeseville, and out on Lake Champlain 
the steamer Burlington had several deck 
planks removed by a whirlwind, and some 
buildings in the northern part of the city 
of Burlington on the Vermont short of Lake 
Champlain received minor injuries from the 
wind. Whether the Wilmington-Keeseville- 
Burlington damage line was a third tornado 
or the continuation of one of the two major 
windfalls previously described cannot, of 
course, be determined at this late date. 

The airline distance from Johnson Creek 
in western New York to Burlington in Ver- 
mont is approximately 275 miles. If the 
track had been continuous at the surface of 
the ground, it would have closely approached 
the record long track attributed to the Mat- 
toon, Illinois, tornado in 1917 which traveled 
293 miles. 


Many people had miraculous escapes from 
serious injury and death, but in the whole 
course of its destruction no fatalities were 
laid directly to the storm, though a woman 
and child were said to have disappeared at 
the mouth of Oak Orchard Creek near 
Carlton. The speed of the twister was esti- 
mated as high as 50 miles an hour. The 
seiche was first observed at Cobourg shortly 
before noon, and it was reported the tornado 
struck Antwerp at 3 P.M., Union Falls at 
5 P.M., and Burlington at 6 P.M. If the 
storm covered the 115 miles between Ant- 
werp and Burlington in 3 hours, it was av- 
eraging just under 40 miles an hour, and at 
this rate it must have first visited Johnson 
Creek at about 11:30 A.M., was in line with 
Cobourg about noon, with Rochester shortly 
before 1 P.M., with Oswego around 2 P.M., 
and reached Cranberry Lake just before 4 
P.M. 

From Cranberry Lake to Peru, a distance 
of 70 miles, the tornado travelled in a rela- 
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“New Map of St. Lawrence County, N. Y.” by Edgar G. Blankman, Canton, N. Y. 
The path of the Great Windfall cuts through the central section from southwest 
Courtesy of Mr. Lloyd Blankman. 
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tively straight line, 40 miles of which can be 
pretty accurately traced by windfall and 
swath according to contemporary records. 
It is the first 20 miles of that track which is 
of particular interest to historians because 
of the great fire which cleared out the downed 
timber and perpetuated the destruction of 
the tornado for many decades. I am very 
fortunate that a friend of mine, Mr. Ivan 
Bancroft, who grew up in the Windfall, has 
described it in detail as he knew it. The fol- 
lowing paragraphs come from his typewriter: 


“In 1878 my grandfather moved into the 
area as a Civil War veteran, possibly with 
a grant of land from the Federal Govern- 
ment. He and my father hewed logs for a 
house which is still in use as the main build- 
ing of a resort hotel 2% miles from Cran- 
berry Lake. 

“The land in the 8-mile stretch of wind- 
fall I was familiar with had been cleared of 
every living thing by the wind and the fire 
that followed. At the western end John 
Cook tried to establish a farm, and the loca- 
tion is still known as Cooks Corners. The 
soil was not very productive, but Mr. Cook 
stayed on, living by hunting, fishing, and 
a little guiding. The old farm today is as 
barren as it was in 1870. 

“From Cooks eastward for 4 or 6 miles 
a few willows grew along the streams, some 
tangles of wild raspberries and blackberries, 
with now and then some stunted aspens. 
The rest of the land was mostly rocky, bar- 
ren, hilly country. In some places moss and 
paint-brush covered the otherwise bare soil, 
and sparse grass grew in others. 

“About 2 miles farther east lived two fami- 
lies, neither of whom was successful at farm- 
ing, and the land is still bare except for spots 
where the State Conservation Department 
has reforested with pines that seem to do 
well in the sandy soil. From those farms 
eastward for about 3 miles was a skipped 
place. The storm did not cut a continuous 
strip, but would clear everything from its 
path for several miles and then skip for a 
few miles. This skip was and, in spite of 
much lumbering, still is heavily timbered. 
At the end of this was the home of Preston 
Shurtleff, and much of his clearing is still 
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A few more miles of windfall and we 
come to the clearing settled by the Sevey 


bare. 


family who ran the Windfall House. There 
is still a hotel of sorts at Seveys Corners, 
and much of the nearby land is covered only 
by second-growth evergreens.” 

In regard to the further extent of the 
blowdown, there is a clearing near Child- 
wold which was called “The Slash” for many 
years, and the storm also hit the town of 
Gale a bit to the southeast. One old resi- 
dent reports the tornado denuded the top 
of the ridge where Route 3 now looks across 
Tupper Lake for its first view of the big 
mountains around Placid and Saranac. From 
Cranberry Lake to Tupper Lake Route 3 
follows the tornado track to a large extent. 

To illustrate Mr. Bancroft’s description of 
the skip-stop character of the tornado, a sec- 
tion from the U. S. Geological Survey of 
the area of the Great Windfall on the Blank- 
man map is reproduced here. This shows 
the storm-cleared spots from Cooks Corners 
to the county line as they appeared about 
1918. The contrast between this skip-stop 
checkerboard and the neat outlines trans- 
ferred from the Blankman map is worthy of 
note. 

Last summer when my friend Mr. Loyd 
Davis of Cranberry Lake offered to drive 
me over to inspect the Windfall, I asked 
why the old road was barred with a chain. 
“Oh,” he said, “some fellows hungry for a 
buck came along one dark night and cut up 
the bridge with torches and trucked it off 
to sell for scrap iron.” No one lives in the 
western part of the Windfall now, but he 
wanted me to see how the deer during the 
previous winter of deep snow had killed 
many of the young pine planted by the Con- 
servation Department. He had found sev- 
eral yearlings dead of starvation in the area, 
and spoke persuasively of the need for a 
snowmobile to bring in feed in another such 
hard winter. So the Great Windfall of 1845 
is now a game refuge, but so deep are its 
roots in the folk memory of the Cranberry 
Lake region that an atlas published by C. S. 
Hammond Co. in 1927 showed a mythical 
village named Windfall in the vicinity of 
the abandoned Cooks Corners. 
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Preparing Your Own Cloud Atlas 


DonaLp H. LOKKE AND VIRGINIA S. LOKKE, Fort Worth, Texas 


F you are looking for a lasting and satisfy- 

ing hobby, consider the preparation of 
your own cloud atlas. Here is both an out- 
door and indoor activity filled with adventure. 
Pursue it in as general or detailed fashion 
as you desire. While enjoying this hobby 
you will accumulate a large storehouse of 
knowledge about the atmosphere in which 
we are immersed. Added to your own en- 
joyment is the fun of sharing the countless 
wonders of clouds with your friends. 


PHOTOGRAPHIC EQUIPMENT 


A camera, film, and filter are the main 
items of equipment needed to photograph 
clouds. Many enjoyable experiences in cloud 
photography will be missed by those who 
wait until a complex camera with expensive 
accessories can be purchased. Begin with 
the camera you own or one that may be 
purchased for a few dollars. A box camera, 
when used with care, will adequately capture 
extremes in cloud formation. We have suc- 
cessfully photographed with three different 
types of cameras: an Agfa box camera, a 
Kodak Vigilant, and a Leica Model A. Veri- 


Fic. 1. Photographic equip- 
ment may be simple and 
inexpensive. 
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chrome and Verichrome Pan films are used in 
the box camera and Vigilant, and Plus X in 
the Leica. A yellow Wratten Series G filter 
serves for all three cameras. 

A light meter is a useful, but not essential 
item for cloud photography. Accurate esti- 
mates of light can be made as acquaintance 
is gained with your camera and the various 
cloud types. Experiment and reduce the 
number of variables. We usually shoot with 
a yellow filter at 1/60 and openings varying 
from f/6 to £/16. Many helpful hints on 
cloud photography will be found in the arti- 
cle “Cloud Photography” by Robert E. Cox, 
Weatherwise, 3-3, June 1950, 51-55. 

Working with your own developing and 
enlarging equipment adds to the enjoyment 
of cloud photography. If you lack this 
equipment, do not put off this hobby until 
purchase is possible. Locate a reliable pho- 
tography shop and send your film out to be 
developed and printed. This procedure is 
much preferred to having no record at all. 
File the negatives, and when an enlarger is 
obtained, embark on a program of reworking 
and enlarging the best of your cloud photos. 
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PHOTOGRAPHING THE CLOUDS 


It is essential to have a camera constantly 
available when preparing a cloud atlas. Daily 
occupation may cause a loss of some poten- 
tial cloud photographs, but do not neglect 
the time available enroute to school or work. 
In the summer there are several hours of 
daylight before and after working activity. 
Weekends provide two full days of possibili- 
ties. Try the early morning shots, for they 
can be spectacular when the sun’s rays are 
reflected from higher clouds and the lower 
clouds remain in shadow. Sunset photos 
may require a number of tries, but are worth 
the effort when finally obtained. Use your 
camera and film to their limitations. 

Form the habit of recording information 
on time and location each time the shutter 
is snapped. Records may be kept in a small 
spiral notebook or on three by five cards. 
The following data should be included: 


Cloud Photograph Film 


Number Camera—shutter open- 
Date ing and speed 
Time Comments—Filter, 
Location etc. 
Camera Direction Field Identification of 
Cloud 


The value of this information will become 
apparent as experience is gained in cloud pho- 
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Fic. 2. The cloud photog- 

rapher enjoys the pleasures 

of stimulating outdoor ac- 
tivity. 


tography. 
technique and to check results of varied 


The data can be used to improve 


camera settings. You will observe that sheet- 
type clouds are best obtained with one set 
of openings and shutter speeds, while cumu- 
lus type clouds require another range of set- 
tings. A phenomenon recorded on film may 
be of great interest to a research meteorol- 
ogist at a later date. Proper record of time, 
place, camera settings, and other data will 
make the difference between a useful piece 
of scientific data or just an attractive snap- 
shot. 

Your early objectives will be to obtain 
photos illustrating the more frequently ob- 
served types of clouds. Later objectives will 
be to improve pictures of these forms and to 
add variations. Photographing clouds is a 
stimulant to closer observation, and soon dif- 
ferences within the major groups will become 
apparent. The portrayal of Cumulus de- 
velopment with Cumulus humilis, Cumulus 
mediocris, Cumulus congestus, and Cumulo- 
nimbus, make a favorite sequence for viewers. 
Gradations among these types will provide 
many interesting debates among your fellow 
cloud photographers. 

High-level Cirrus is a fine cloud to photo- 
graph, with wisps of Cirrus uncinus especially 
outstanding. Cirrostratus may be more dif- 
ficult to record unless the front edge of the 
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cloud sheet is included. A portion of a Cir- 
rostratus halo may be captured by blotting 
out the sun behind the edge of a building. 
Cirrocumulus is an elusive cloud, changing 
from Cirrus, and back into Cirrus within 
only a few minutes. 

Mid-level Altostratus is hard to photograph 
unless the front edge of the cloud sheet can 
be included. Sometimes shear zones will be 
effective in displaying this cloud. Alto- 
cumulus is variable in form and photographs 
easily. At times the individual elements will 
be far apart, and at other times appearance 
will be similar to a quilted blanket. Photos 
of the numerous variations of this type of 
cloud will make very interesting viewing. 

Low-level Stratus will give some difficulty 
unless the base is low enough to engulf tall 
buildings or radio and television towers. 
Under these conditions, light is reduced to 
a point where careful adjustment of settings 
is necessary. Stratocumulus will usually pho- 
tograph well with expanded shutter openings, 
but can also be captured with a box camera. 
Nimbostratus may give trouble, but can be 
conquered with experimentation. If all else 
fails, a street scene with open umbrellas will 
be an adequate substitute for direct por- 
trayal of this cloud type. 

Choose the foreground carefully in photo- 
graphing clouds. Use care in trying to pro- 
vide variety in both location and amount of 
ground features. Do not tie yourself to the 
horizon. Aim the camera upward and shoot 


Fic. 3. Many variations 
may be used in mounting 
cloud photographs. 
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a few “close-up” shots of Altocumulus, Cirrus, 
and other clouds. Lightning shots obtained 
with time exposures will help to show Cumu- 
lonimbus in its fullest fury. 

Photograph throughout the year. Some 
clouds are best developed and displayed only 
in one or two seasons. In most parts of the 
United States, Cumulus clouds are best de- 
veloped in the summer when convection cur- 
rents attain their maximum development. 
Clouds associated with frontal activity may 
dominate the scene in the spring and fall 
months. You will soon be scanning the sky 
for those rare shots of clouds most active at 
specified times of the year. 


PREPARING THE ATLAS 


Photographs may be mounted on white 
notebook paper or on colored construction 
paper. Picture-mounting corners are excel- 
lent for attaching the photographs. A loose- 
leaf notebook will enable additions to be 
made to all sections of the atlas as you con- 
tinue to photograph clouds through the years. 
Several heavier sheets of paper or cardboard 
may be used for dividers to separate major 
groups of clouds. You may wish to arrange 
clouds as found in the Jnternational Cloud 
Atlas, with low, middle, and upper groupings. 
Or you may wish to follow arrangements 
based on origin and modification as done in 
Ludlam and Scorer’s book Cloud Study, 
where they have used sheet, cumuliform, and 
billow types. Sections can be added for new 
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species, varieties, and special features such as 
condensation trails and crepuscular rays. 
Transfer the information from your field 
notebook or cards to your atlas. You may 
wish to modify field identifications after 
study of prints and conversation with friends. 
This information will be of help to others in 
their evaluation of how to obtain prize shots 
similar to yours. Later reference and filing 
of negatives is greatly facilitated by the num- 
bering in sequence of all of your cloud pho- 
tographs. File the negatives in dust-proof 
envelopes since they will be of value later. 
As photographic skill increases, and the 
atlas becomes more complete, you will be- 
come curious about the origins and workings 
of clouds. The Compendium of Meteorology, 
Weatherwise, and several recent books on 
cloud physics will be of help in providing an- 
swers to your questions. As your knowledge 
of frontal action and air mass movement is 
increased, reprint several of your photos and 
arrange them in a typical cold front or warm 


front series. The next step is to show varia- 
tions from the expected cloud sequence in 
these situations. Special sections may be 
added to illustrate typical fall, winter, spring, 
and summer clouds for your area. Cloud 
photos will reflect the story of air mass move- 
ment when mounted with copies of the daily 
newspaper weather map. 

The preparation of a cloud atlas can be a 
satisfying hobby and an aid to learning more 
about the weather. You will become ‘aware 
of weather happenings and advance your 
already expanding knowledge of weather 
through a project of this type. Cloud pho- 
tos provide many interesting evenings of 
viewing and discussion with your friends. 
Enjoyment of the role of clouds in the work- 
ings of weather need not be restricted to the 
professional meteorologist, but may be shared 
by anyone preparing his own cloud atlas. 
Here is an opportunity to become personally 
acquainted with the dynamic features of the 
earth’s atmosphere. 





Fic. 4. Data from field notebook for above photograph. Cloud Photo Number 24; 27 May 1955; 
1:20 P.M.; 19th and Michigan, Lawrence, Kansas; looking west; Verichrome 620 film; Kodak 
Vigilant camera; f/16 at 1/50; Wratten Series G yellow filter; Altocumulus. 
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Book Review 


The Lightning Book. Peter E. VIEMEIs- 
TER. Doubleday & Company, Inc. Garden 
City, N. Y., 1961. 316 pp. 53 plates. 
$4.50. 

“Ever since I can remember, I have been 
intrigued by lightning. As the years have 
passed, I have realized that I was not alone 
in my interest. Most people seem to be 
fascinated, impressed, or frightened by light- 
ning. Everyone seems to have some question 
about what it is, why it behaves as it does, 
and what can be done to protect against it. 
To answer these questions, I have written this 
book. It is intended for the reader who 
wants to know more about the subject than 
his ten-year-old son without having to delve 
into textbooks. It has been great fun putting 
the facts together, and I hope that these 
pages will give you a better understanding of 
lightning and how it affects you.” With these 
words AMS member Peter E. Viemeister 
states the origin and general purpose of The 
Lightning Book. 

The volume is divided into three main sec- 
tions: (1) The Search for Knowledge dis- 
cusses the historical aspects of lightning re- 
search from the Early Times, through Greece 
and Rome, to the awakening of scientific in- 
terest in the XVII and XVIII Centuries, and 
concludes with a discussion of modern scien- 
tists and engineers at work. A delightful and 
complete chapter is devoted to Benjamin 
Franklin and his contributions. (2) Origin 
and Character of Lightning considers first the 
origin and behavior of thunderstorms and 
then digs into electricity in the air, the na- 
ture of the lightning bolt, and the physics of 
thunder. (3) Lightning in Action portrays 
the activity of lightning in various areas: 
forests, rods and roofs, farms, man in the 
open, ships and boats, aircraft, and pranks. 
He concludes this section with a discussion 
of the mysteries yet to be solved and guides 
to live by. A mid-book section contains 53 
excellent photographs depicting the history 
of lightning research and lightning in action. 
Throughout the work are scattered many line 
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diagrams and illustrations, created by the au- 
thor’s brother, which greatly assist the reader 
in his understanding of the principles in- 
volved in this most complicated phenomenon. 

Readers of Weatherwise may recall an illus- 
tration appearing in 1959 of a hole in the 
ground presumably made by a lightning strike 
in an Illinois corn field. Mr. Viemeister de- 
votes considerable space to this subject, de- 
scribing the strange effect of lightning when 
it burrows into the ground. His discussion of 
fulgurites, or petrified lightning, was new to 
me. Fulgurites are hollow, glass-lined tubes 
with sand adhering to the outside, and are 
formed by the fusion of quartzose sand, pro- 
ducing silica glass, when a lightning strikes 
such a ground surface. All students of na- 
ture should add this phenomenon to their 
list of unusual things to look for on the beach 
or in a sandy area. 

Another subject of universal popular inter- 
est is ball lightning. Mr. Viemeister enumer- 
ates several instances when this strange event 
has been reported by qualified scientific ob- 
servers, and reports: “Some scientists con- 
clude that ball lightning is not an optical 
illusion and have attempted to explain what 
causes it.” After discussing some of the theo- 
ries, he concludes: “Someday ball lightning 
may be reproduced in the laboratory. Then 
and only then will we have a satisfactory ex- 
planation.” 

This is a thorough study of the subject, 
written in non-technical language for the lay- 
man with a scientific inclination or just curi- 
osity about nature. For those who wish to 
delve deeper into any aspect of lightning ac- 
tivity, an excellent professional bibliography 
lists over three hundred references to books 
and articles on the subject. 

This volume will be essential to anyone who 
is called on, from time to time, to answer in- 
quiries about lightning—librarians, teachers, 
Weather Bureau officials, TV and radio 
weathermen, and, in fact, all to whom ten- 
year-olds-and-up may direct questions. It is 
a most welcome addition to the growing shelf 
of up-to-date, popular literature in meteor- 
ology. 
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Lightning 


Over 


Pensacola... 








by 


Ray Malinowski 


(See page 169 for details) 
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The Weather Bureau State Climatologist 
and His Service to Agriculture 


James D. McQuice, State Climatologist, Columbia, Missouri 


ANY modern farmers use large amounts 

of capital and complicated technological 
processes, making possible the production of 
huge quantities of food and fiber, and also 
making the consequences of mis-management 
more costly. Farmers have always had to 
plan ahead and make decisions about how 
they would manage their resources, but with 
larger amounts of capital and a more complex 
technology at their disposal, the decisions 
facing modern farm managers are more com- 
plex than they were a generation or two ago. 
The period between the time a decision has 
to be made and the time the “event” in- 
volved actually occurs is often much longer 
than the period of time covered by weather 
forecasts. In many instances, then, clima- 
tological analysis is the only kind of meteoro- 
logical assistance available to a farm manager. 
In many areas, several generations of 
farmers have found by trial and error which 


154 WEATHERWISE 


management practices fit with the weather 
and which do not. The farming practices 
which have developed under such experiences 
are in a way a Climatological analysis. This 
trial and error technique also developed some 
practices which were in a sense an analysis 
of soil management, genetics, and machinery 
design. 

Modern farmers rely on technical assistance 
from plant and animal breeders, soil scien- 
tists, nutrition specialists, machinery engi- 
neers, and others. The old crude methods 
that developed by trial and error experience 
in many of these fields are no longer in use, 
having been replaced by methods based on 
scientific progress. If meteorology is to be 
included in the list of scientific fields making 
a useful contribution to modern agricul- 
ture, it must also help farm managers make 
weather-related decisions in the most effec- 
tive manner. 
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As a sample of the kind of decisions facing 


a farm manager, consider the decisions in- 


volved in the production of corn. 


This list 


was worked out in cooperation with the Field 
Crops Department at the University of Mis- 


souri. 


It is typical of the decisions involved 


in the production of most major crops. 


- 
2. 


wn 


John Gerber, graduate stu- 
dent in Soils Department, 
taking moisture 
with a neutron meter at 
the University of Missouri 
experimental farm at Mc- 
Credie, Missouri. 

sity of Missouri photo. 


Should I grow corn on this farm at all? 
What rotation of crops, including corn, 
would work out best on this farm? 


. What soil conservation practices should 


be set up for this farm? 


. What machinery and buildings do I need 


for a corn enterprise on this farm? 


. Should I attempt to irrigate corn at all 


on this farm? 


. How many acres of corn should I grow 


on this farm this coming season? 


. What fields should the corn acreage 
include? 

. What variety of seed should be used this 
season? 


readings 


Univer- 
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11. 
12. 


13. 


14. 


15. 
16. 


17. 


. What general fertilizer program should 


be planned for this season? 


. What changes in machinery and labor 


use will be necessary this year? 

When should the corn land be plowed? 
When should the final seed bed prepara- 
tion be done? 

Would it be profitable to modify the fer- 
tilizer program at the time plowing is 
being done? 

When should corn be planted this year? 
What rate of planting should be used? 
Should the plans for use of starter ferti- 
lizer be modified at planting time? 
Should pre-emergence spray be applied 
at planting time? 


. Should pre-emergence irrigation be used 


this season? 


. When should cultivation be done? 
. How 


many times should this season’s 
corn crop be cultivated? 
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21. What change in machinery should be 
made during cultivation? 

22. Should the plan for use of side-dress fer- 
tilizer be modified during cultivation? 

23. Should chemical weed and insect controls 
be used during cultivation this season? 

24. Should irrigation be used during the tas- 
selling-fruiting phase? 

25. Should chemical insect control be applied 
during the tasselling-fruiting phase? 

26. When should the corn crop be harvested? 

27. What harvesting machinery should be 
used? 

28. Should this season’s corn crop be sold 
immediately after harvest, or stored on 
the farm for later sale? 

29. Should grain drying equipment be used? 


Many of these decisions must be made 
weeks or months in advance. Some of them 
can be altered or revised several times; others 
are irrevocable once made. If a farm man- 
ager is to have several short-term alterna- 
tives available at some critical point in the 
management of his enterprises, his long-term 
decisions must have made these possible. 

There is a growing body of literature in 
the field of decision making. Much of this 
literature is in the area of industrial or engi- 
neering decisions. One very interesting pub- 
lication in the field of farm management de- 
cisions is by Johnson and Haver (1). This 
describes five basic steps in the decision proc- 
ess. These are: 


1. Observation. 
2. Analysis. 
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3. Decision concerning the problem under 
consideration. 

. Action-taking. 

. Acceptance of economic responsibility. 


uu > 


To a large extent, all decisions are made in 
this manner. Occasionally, the process is 
begun at step number 3. Once in a while it 
never quite gets past steps 1, 2, or 3. Agri- 
cultural meteorology, to be effective, must 
have something to offer those who are mak- 
ing decisions in the management of agricul- 
tural enterprises. This meteorological as- 
sistance must be made available at the time 
the decisions are being made, and in a form 
relevant to the problems at hand. At the 
present stage of development, agricultural 
meteorology has only begun providing the 
modern farm manager with relevant informa- 
tion, although much of the information that 
is now available is rarely exploited by farm 
managers. Consider once more the five de- 
cision-making steps described above. 

1. Observation. In this portion of the 
decision-making process, the meteorological 
profession need not apologize to anyone. A 
valuable body of weather data has been col- 
lected from many locations, covering a long 
period of time. To be sure, there are me- 
teorological data which are related to agricul- 
ture which have not been observed and ought 
to become part of our collection. But to 
appreciate the quantity and quality of the 
meteorological data which have been collected 
over the years, one has only to try to assem- 
ble long-period data about crop yields, plant- 
ing or harvesting dates, or other management 


A view of the plot used 

for study of evapotrans- 

piration at the University 

of Missouri experimental 

farm near McCredie, Mis- 

souri. University of Mis- 
souri photo. 
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practices that might be related to weather 
conditions. These meteorological data have 
been assembled in several usable forms at 
the National Weather Records Center in 
Asheville, North Carolina, and at many uni- 
versities and at most Weather Bureau offices. 
One of the most useful services a state clima- 
tologist can perform is to make the existence 
of these data known to persons and agencies 
making studies of weather-agriculture rela- 
tionships. 

2. Analysis. Analysis of weather data 
relevant to the decision-making process might 
range from a casual perusal of several years 
of records, to a highly complex problem in- 
volving considerable research. From a state 
climatologist’s point of view, “analysis” could 
range from something as simple as the selec- 
tion of the appropriate published climato- 
logical summary to active participation in a 
formal research project at a university. Ex- 
amples of cooperation in research between the 
state climatologist for Missouri and the Uni- 
versity of Missouri include an analysis of 
weather and grain drying (2), an analysis 
of weather and economics (3) and a study of 
evapotranspiration (4). 

It is very easy to say, “Certainly, weather 
and climate affect agriculture.” It is equally 
easy to say, “Farm managers ought to take 
weather forecasts and climatological analyses 
into account in their planning.” It is when 
one gets down to the matter of analyzing how 
some particular weather parameter is related 
to the management of a particular farm that 
he runs into difficulty. Much more basic 
research is needed in agriculture-weather re- 
lationships, including data on costs and 
returns. An important function of a Weather 
Bureau State Climatologist is to work with 
research units at universities and experiment 
stations, and many of the state climatologists 
have appointments to the faculties of these 
institutions. To make it possible for me- 
teorology to contribute to the progress in 
agriculture that is sure to come during the 
next few decades, cooperation with uni- 
versities and experiment stations should be 
strengthened. 

3. Decision. 
sponsibility. 

Meteorologists can claim some measure of 
direct participation in the first two steps of 


4. Action. 5. Economic re- 
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the decision-making process, as discussed 
above. But from step number three through 
step number five, it is almost completely a 
process which is a function of each individual 
manager, with little or no participation by 
meteorologists. The best the meteorological 
profession can do from step three on is to 
communicate what meteorological data have 
been observed and analyzed to farm man- 
agers in a useful form. In Missouri, for ex- 
ample, the state climatologist has made use 
of the facilities of the extension service, re- 
leases to newspapers, radio and television sta- 
tions, the Missouri Weekly Weather and Crop 
Bulletin, and the publications of organized 
farm groups to distribute timely climato- 
logical analyses. 

In most states radio broadcasts, news- 
papers and television programming provide 
a steady flow of short-term weather forecasts, 
current weather data, and severe weather fore- 
casts and warnings. This is as it should be, 
but this kind of information is useful only 
when short-term decisions are to be made. 
Millions of long-term decisions are being made 
by farm managers who do not even realize 
that climatological analysis has something 
valuable to offer them, too. 

In discussing the role of the Weather Bu- 
reau State Climatologist in agricultural me- 
teorology, it is helpful to keep in mind the 
five basic steps involved in the decision-mak- 
ing process, and where a particular activity in 
agricultural meteorology fits into that process. 
When the subject is approached in this man- 
ner, it is obvious that farm managers have 
many decisions to make which are of a long- 
term nature and that climatology has much 
to offer. . 
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Seasonal Variations 
in Rain Hours 
at Toronto 


J. P. Bruce ANp B. S. V. Cupsirp, Canadian Meteorological Service 


N a project concerned with the design of 

storm sewers in Metropolitan Toronto, the 
Climatology Division of the Canadian Me- 
teorological Service has recently placed four 
decades of hourly precipitation data from the 
automatic rain gauge at its Bloor Street 
headquarters on punched cards. The period 
ran from 1918 to 1959 with only a few minor 
breaks and yielded 39 complete years for 
each month from April to November. 

An I.B.M. type 101 electronic statistical 
machine was used to undertake tabulations 
and analyses of these data. Although the 
project did not require a study of the seasonal 
variation of the number of rain hours, it was 
possible to tabulate data for such a study 
on an occasion when the project tabulation 
being run did not use the full capacity of 
the machine. The results of this “extra” tabu- 
lation were most surprising and interesting 
as shown in Figure 1. Any hour which had 
measurable rain (= .01”) was counted as a 
“rain hour.” 

Figure 1 could be interpreted as showing 
a gradual decrease, with some fluctuations, 
in the number of rain hours from 1-5 April 
to 16-20 August, with a swift rise subse- 
quently to autumn values. The decrease in 
number of rain hours after 20 November is 
due to the onset of snow occurrences. 

An equally plausible view is that there is 
a rather sudden decrease in the number of 
rain hours about 25 May, and a sharp in- 
crease again about 5 September. These dates 
break the period into three “seasons” —spring, 
summer and autumn, with much fewer rain 
hours per five days in the summer than in 
the other two seasons. Spring averages 300 
hours, summer 189, and autumn 274. 

To investigate this question further, 33 
years of hourly rainfall data from St. 
Thomas, Ontario, were analyzed in the same 
way. The seasonal change from spring to 
summer (not illustrated) was even more 
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dramatic than on the Toronto graph and oc- 
curred at exactly the same time. 

While sizable fluctuations in the number 
of rain hours at Toronto are obvious from 
the graph, only the five-day dry period of 
16-20 August departs by more than two 
standard deviations from the mean for the 
season. The interesting point about this 
period is that Brier (1960) in his study of 
rainfall singularities, based on the work of 
Bowen, gives 18 August as the day with 
least average precipitation at 300 stations 
around the world. 

The monthly precipitation amounts at To- 
ronto under figure 1 do not reflect the same 
seasonal changes as do the number of rain 
hours. Thus the changes in numbers of rain 
hours are a result of changes in rain dura- 
tions rather than amounts. Spring and fall 
rains are generally of long duration and low 
intensity and likely of frontal origin while 
summer rains are predominantly short and 
showery. These seasonal differences are not 
too surprising. However, the rapid transi- 
tions from spring to summer rains near the 
end of May, and from summer to autumn 
rains early in September shown in figure 1 
are most remarkable. 

Two useful applications of this information 
have been suggested, perhaps a little face- 
tiously. First of all, Canadian National Ex- 
hibition officials would be well advised to 
consider beginning their show in the period 
16-20 August, rather than later, if they wish 
to avoid the hours of rain that ruin outdoor 
grandstand shows, etc. Secondly, weather 
forecasters would be well advised to shift 
from “rain” to “shower” forecasts on 25 May, 
and revert again to “rain” about 5 September. 
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WEATHER OBSERVER’S SET — 2E 


This group is offered in the belief that the use of professional procedures and instruments will 
stimulate the interest of serious students. The wind set, barograph, and hygrothermograph have 
been designed especially for high schools as a substitute for expensive instruments. 
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Weather Observers Set — $512.00 complete ($530.00 with alternate barometer) 
$89 Type O Wind Set 

$80 Station Barograph 

$98 Fortin type mercurial barometer (alternate) 

$56 8” Weather Bureau rain gage with supports (without stand $40) 

$125 Hygrothermograph 
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Circulation Breaks on 15 May and Again on 15 June 


May in 1961 wore its usual changeable face with 
alternating periods of heat and cold sweeping across 
the United States and southern Canada. It was the 
cold periods, however, that made the outstanding 
weather news of the month. When the figures were 
averaged, two-thirds or more of the region experi- 
enced below or much below readings. The charts of 
average temperature showed three main thermal 
compartments: a cool Far West and a decidedly cold 
Midwest, East, and South. In between over the 
eastern Plateau and the Rocky Mountains, including 
west Texas, stretched an area where the mercury 
averaged near normal or above. 

In the Midwest and Northeast three of the four 
weeks ranged below normal. The greatest depar- 
tures were registered in the lower Ohio and central 
Mississippi Valleys where St. Louis, Louisville, and 
Indianapolis had their coldest Mays in their record 
books which date back to 1872. At some places it 
was the coldest April-May period ever. And the 
unfavorable aspects for agriculture were heightened 
throughout the lower Midwest by a heavy excess of 
rainfall which flooded fields and prevented the usual 
spring work. 
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Aside from the continued cold in the East, the 
main temperature trend as the month progressed 
involved the warming of the Plateau and Rocky 
Mountain area along with part of the western Plains 
and Canadian Prairies—the last ten days of May 
produced the first consistently warmer than normal 
period since February there. A large area of west 
Texas and contiguous New Mexico averaged out 
much above, the only area to do so in this mem- 
orable spring month. 

The precipitation pattern also presented a con- 
trasting pattern. From the lower Ohio Valley west- 
ward to Kansas and Nebraska an area of heavy 
rainfall made itself felt early in the month with 
flooding quite general. Aside from this central zone, 
only small portions of the Northwest and Northeast 
had sizable areas of surplus precipitation. Again it 
was decidedly dry in the Southwest where a drought 
has persisted for months. Austin, Texas, had its 
driest April-May period since the commencement of 
records in 1856. At San Diego it appeared that the 
all-time driest rainfall season in 110 years would be 
concluded in June. 
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Departure of Average Temperature from normal 
in degrees Fahrenheit. USWB chart. 


CIRCULATION-—tThe upper-air flow of the 
month divided conveniently into two equal portions. 
Through the 15th westerly flow continued above 
normal with deep troughs and extensive ridges mov- 
ing from west to east across the country. Several 
cut-off lows with their own cyclonic circulation de- 
veloped in the eastward moving troughs. One per- 
sisted over the Southeast from the 9th until the 13th 
to prolong cloudy, wet weather there, and during 
the same days another such feature moved from 
Oregon, by way of a southern loop across the central 
Plains, to Ontario by the 15th, producing some wel- 


1961 





Total Precipitation in inches. 
USWB chart. 


come rains over the central and northeastern Plains 
and some decidedly unwelcome downpours in the 
central Midwest areas already in flood. 

After the 15th a ridge of considerable north-south 
dimensions commenced to build over the Rocky 
Mountains from the Yukon southward to Mexico, 
and by the 20th had become firmly fixed as the con- 
trolling feature of the weather map. Air flow along 
the ridge trended southeastward from still frigid 
northwestern Canada—several high pressure areas of 


(Continued on page 166) 


The upper-air map below shows the pattern of air flow for May at about 10,000 feet, on which 

the average weather largely depends. The contours lines represent the mean height of the 700 mb. 

pressure level. Figures are in tens of feet: 1020 = 10,200 ft., 980 = 9,800 ft., etc. Chart by Ex- 
tended Forecast Section, USWB. 
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The weather controls for June 1961 resembled those 
which had prevailed during the preceding month ex- 
cept that the performance came in reverse order. As 
in May the month divided almost evenly into two 
convenient climatic compartments with thermal con- 
ditions changing markedly from the first half to the 
second half. The monthly temperature deviations 
from normal, especially in the West, were of the re- 
verse sign from those of May. Areas of the West 
which had below and much below were now mainly 
much above. In much of the East, the cool tempera- 
ture regime continued throughout most of June to 
put the Midwest, South, and a large part of the 
Northeast in the much below column. From eastern 
New England southward to Washington a coastal 
strip showed either normal or slightly above. The 
main line of demarcation between a warm West and 
a cool East ran northeastward from El Paso, Texas, 
to Lake Michigan. The Eastern cool area extended 
northward to include southern Ontario and Quebec. 
The Prairie Provinces of Canada, too, shared in the 
much above temperatures registered throughout the 
western United States. 

The main weather news of the month occurred in 
the West, and it was definitely hot news. In Alberta 
temperatures averaged from one to four degrees 
above the previous highest averages for any June 
In Montana and much of the northern Rockies and 
Plateau, it was the hottest June in the eighty-odd 
vears of observations. At Helena, with records dat- 
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Data by Office of Climatology, USWB. 


ing back to 1880, the previous highest June average 
was exceeded by two full degrees. At Salt Lake City 
the mercury climbed to 104° to set a new all-time 
June standard. Las Vegas, Nevada, had its highest 
average maximum —102.8°. Sacramento’s total of 
six days above 105° doubled the previous highest 
total of such days for June. And downtown San 
Francisco had a reading of 100.8°—the highest ever 
registered in June and only 0.2° from the all-time 
maxima registered in September 1900 and again in 
1913. 


CIRCULATION—As indicated above, the weather 
regime of June divided conveniently near mid-month. 
A check of the upper-air flow over the United States 
shows that westerly movement remained well above 
normal until the 15th; then declined to remain at a 
slightly below normal ebb for the remainder of the 
month. 

The circulation over the Pacific Coast from Brit- 
ish Columbia southward well illustrated this duality. 
Cold fronts bringing cool Pacific air moved into the 
Northwestern United States rhythmically on the 6th, 
8th, and 10th. Possessing more than normal vigor 
for end-of-spring troughs, they produced the only 
worthwhile precipitation in the area for the entire 
month. Temperatures for the week ending 12 June 
in parts of interior Oregon and Washington averaged 
three degrees below normal and rainfall considering 
the season was heavy. 


August 1961 








JUNE 1961 





Departure of Average Temperature from normal 
in degrees Fahrenheit. USWB chart. 


The major changes about to take place in the gen- 
eral circulation first became apparent on the North 
American weather maps on the 12th. The active low 
pressure vortex, which had hovered off the British 
Columbia coast sending periodic pressure impulses 
eastward, moved farther north to the Alaskan shore. 
In its place a mighty arm of the vast Pacific High 
extended northeastward. When a separate cell 
formed aloft over California, persistent ridge condi- 
tions enveloped the entire Far West, to produce the 
greatest mid-June heat wave ever experienced in the 
interior of California and much of the Plateau. 

Let us follow the mounting temperatures at down- 
town Sacramento in the heart of the Great Valley of 
California. The 13th with 99° was the first June 
day to exceed the 90° mark; then until the 26th such 
readings were registered every day with the single 
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Total Precipitation in inches. 
USWB chart. 


exception of 88° on the 22nd. During this period 
100°-and-above occurred on eight days, and 105°- 
and-above on six days. The maximum downtown 
came on the 15th with 111°—at the same time the 
airport mounted to 115°. 

The extreme heat resulted from a combination of 
unusual features. A northward extension of the 
usual Southwestern thermal low into northern Cali- 
fornia brought a light northerly flow at the surface 
of dry, adiabatically-warmed air from the interior 
into the Valley. At the same time a vast ridge of 
high pressure aloft introduced warm air from the 
south and southwest—this subsiding air mass aloft 
increased its heat content and in so doing kept skies 
clear for maximum solar radiation to reach the earth. 

Along the immediate coastal areas, for the most 
part, cool sea breezes at the surface kept the mer- 
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cury in the comfortable 60s and 70s except for one 
spectacular breakthrough in the San Francisco area 
on the 14th and 15th when the airport at sea level 
on the Bay reached 106° (the highest since the com- 
mencement of records there in 1927) and downtown 


reached 100.8° (the third highest since 1871). Across 
the Bay at Oakland the airport thermometer mounted 
to 104°, the second highest there for any month. Sea 
breeze control of the Bay area was reestablished late 
on the 16th—thereafter maxima were low. Down- 
town San Francisco had highs of only 62° and 63° 
on the 17th and 18th, almost 40 degrees below the 
searing peak of the 14th. 

In the northwestern Plains and Prairie Provinces 
of Canada the June heat wave was accompanied by 
an almost total lack of worthwhile precipitation. 
Williston, in North Dakota near the Canadian border, 
had only 0.43 inches of rainfall for its driest June 
since the commencement of records 80 years ago. 
Winnipeg in Manitoba recorded only 0.13 inches, less 
than one-third of the previous minimum total for 
any June. 

A large area from Montana to Minnesota had less 
than 50 percent of normal moisture and some sizable 
areas had less than 25 percent. By month’s end all 
of Montana and North Dakota, along with north- 
eastern Wyoming, western South Dakota, and the 
northern half of Minnesota were in the grips of a 
serious drought—the worst since the 1931 and 1934 
catastrophes in some areas. Many counties were put 
in the disaster category. Southern Alberta, Sas- 
katchewan, and Manitoba experienced the same con- 
ditions with little hay or pasture for cattle and crops 
prospects extremely bleak. Serious forest fires were 
under way in the area and had extended into western 
Ontario in late June. 


CANADIAN BRIEFS 


The warmest, driest and sunniest June on record 
seared and dessicated southern Alberta, Saskatche- 
wan and Manitoba ... Many stations in Alberta 
reported mean temperatures several degrees higher 
than the previous June record and also above July 
normal values ... Daily records were broken at 
many stations on several days especially during the 
first week of the month when temperatures exceeded 
90° for four or five consecutive days . . . Maximum 
temperatures in the Prairie Provinces were 102° at 
Deloraine, Man., 101° at Cameo, Sask., and 99° at 
Brooks and Whitlock, Alta... . Warm conditions 
also prevailed in interior British Columbia where 
new June records were established at several interior 
valley stations ... Both Ashcroft and Lytton re- 
ported 104°, the national high for the month... 
Except for northern Alberta, exceptional drought con- 
ditions persisted across the agricultural area of the 
Prairie Provinces . .. All southern Manitoba and 
half southern Saskatchewan had less than 25% of 
normal precipitation ...In what is normally the 
month with the heaviest rainfall during the year, 
Winnipeg recorded 0.13 inches, less than one-third of 
the previous minimum total for June . . . New June 
bright sunshine records were established throughout 
southern Saskatchewan and Manitoba as Regina re- 
corded 382 hours and Winnipeg 370 hours making 
this one of the sunniest months on record in those 
provinces ... The result of these extremes were 
drought conditions in southern and central Alberta, 
southern Saskatchewan, and especially in southern 
Manitoba . . . Serious forest fires burned in Mani- 
toba and northwestern Ontario .. . British Colum- 
bia had an almost uninterrupted spell of fair weather 
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during the month with Vancouver Airport setting a 
new bright sunshine record of 329 hours . . . June 
was cloudy, cool and wet throughout southern On- 
tario and Quebec . . . Temperature and precipitation 
were close to normal in the Maritime provinces over- 
coming the earlier backward conditions of the spring 
. .. In Newfoundland it was dry, sunny and the 
warmest June since 1938 ... Forest fires in that 
province were more or less continuous and uncon- 
trollable until the last week of the month . . . Low- 
est temperature in Canada during the month was 
+11° at Clyde, N.W.T. ... On 30 June only two 
stations, Resolute and Alert, reported snow cover. 





May (Continued from page 163) 


great magnitude moved down from the area west of 
Hudson Bay, to penetrate deep into the United 
States. The principal anticyclone of May built up 
to 1039mb/30.78” in Canada on the 22-23d before 
starting a southward plunge to Arkansas, from 
whence it turned directly eastward on the 27th. The 
accompanying polar air mass, fresh from the ice- 
covered Hudson Bay region, was abnormally cold 
for the season. Overspreading all the Lakes region, 
the Ohio Valley, and the Upper South, it lowered 
temperatures to record levels for so late in the 
season. May 26th and 27th were the coldest late 
May days ever experienced in much of the area. 

The push of cold air was accompanied by snowfall 
on the 26th and 27th over parts of the Lakes region 
and the northern Appalachians. Record searchers 
had to hark back to 26-27 May 1907 for a com- 
parable period of such wintry weather on the eve of 
June. Another polar impulse pushed into the North- 
east on the 30-31st; the mercury dropped to 25° at 
Burlington to set a new mark for the coldest so late 
in the season at that northern Vermont post. 

Meanwhile, in the ridge over the Rocky Mountains 
and western Plains the mercury soared to and main- 
tained summertime levels for the first time this sea- 
son. For the week ending May 29th the temperature 
averaged as much as nine degrees above normal in 
Montana, and persistent warmth with daytime read- 
ings in the 90’s during the last ten days pushed west 
Texas into the much above column for the month as 
a whole. 

On the western side of the ridge, the Pacific Coast 
lay under the influence of a trough which hovered 
either over California or just offshore. This pro- 
duced a southwesterly cyclonic flow from a maritime 
direction. Cloudy skies kept daytime maxima low 
so that the temperature averaged out below normal 
in all the area and much below in the Sacramento 
and San Joaquin Valleys. 

The precipitation pattern showed the dominance 
of ridge conditions after the 15th. The main pre- 
cipitation news occurred during the first 15 days 
when very heavy rains fell from Kansas eastward to 
Kentucky. Evansville, Indiana, had 10.25” from the 
5th to the 8th. Rivers in the area had already been 
bankfull or more for several weeks, and this down- 
pour raised them to flood level. Conditions on part 
of the White River in Indiana were the highest since 
the memorable floods of January 1937. 

The lower Ohio Valley also experienced flood con- 
ditions from Cincinnati to its confluence with the 
Mississippi. The same series of rains created se- 
rious conditions in southeastern Kansas, northeastern 
Oklahoma, Arkansas, and Missouri. In the latter 
state the Missouri River exceeded flood stage from 
Boonville to the Mississippi. A flood crest moved 
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down the Mississippi from the 15th to the end of the 
month when it had reached the vicinity of Natchez. 


U. S. BRIEFS 


Hailstones up to 0.5” diameter fell in downtown 
Key West where hail is rarely observed . . . Low of 
40.3° at Athens, Ga., set late season record on 27th 
. . . Severe windstorm on 26th at Ft. Lauderdale 
Airport in Florida did great damage to parked air- 
crait .. . Trace of snow fell at Bridgeport, Conn., 
on 27th at end of rainstorm . . . Widespread frost 
at Worcester on 31st did extensive damage . . . Min- 
imum of 25° at Burlington, Vermont, was the lowest 
ever reached so late in spring . . . Snow was ob- 
served at Pittsburgh on both the 26th and 27th... 
St. Louis had coldest May with new records set on 


the 2d, 10th, 23d, 24th, 26th, and 27th ... The 
low of 31° at Indianapolis on 27th was the latest 
freeze of record ...A downpour of 4.60” on 7th 


was greatest May 24-hour precipitation at Louisville 
. . . Evansville, Indiana, with 12.22” had its wettest 
May ... Minimum of 17° at Huron, S. D., on Ist 
was lowest May reading in 81 years of record... 
At Missoula, Mont., a 6.5” snowfall on 4-Sth set 
new 24-hour record for May .. . Total rainfall at 
San Antonio since 1 Jan. was 2.99”, the driest such 
period of record ... Duluth, Minn. on 10th had 
max. of 37° and snow, on 11th max. was 81°... 
Kansas River at Topeka, Kan. reached highest stage 
since September 1951 . . . Snowstorm on 13-14th in 
southeastern Wyoming blocked traffic and disrupted 
communications; Cheyenne measured 9” on ground 
. . . Denver set new max. records of 86° and 90° on 
10th & 11th; 6.4” snow with 32° followed on 13th 
. . . San Diego’s seasonal rainfall since 1 July of 
3.46” was lowest since records commenced in 1850; 
previous lowest was 3.75” in 1876-77 . . . Phoenix, 
Ariz., had no measurable precipitation in April or 
May .. . Wind gust at Ely, Nev., reached 90 mph 
on 31st, though no damage was reported . . . Min. 
of 15° at Elko, Nev., on 5th set new date record .. . 
The Ski Bowl on Mt. Shasta at 7841’ elevation had 
100” of snow on ground on 3ist . . . Rains at end 
of month at Reno, Nev., were very beneficial to 
agricultural interests. 


CANADIAN BRIEFS 


The normally wet North Shore of British Colum- 
bia had only 50% of average rainfall ...A high 
level observatory on Old Glory Mountain in B. C. 
had 44” of snow on ground on 3ist . . . A moderate 
forest fire hazard existed in central B. C. at month’s 
end .. . Maxima of 94° at Gravelbourg, Sask., and 
Brandon, Man., were highest for Canada in May ... 
Heavy thunderstorms south of Regina and Moose 
Jaw, Sask., on 30th . . . Unofficial reports of 6 to 8 
inches rain and flooding near international border 
. . . Winnipeg had second sunniest May of record 
and no measurable rainfall during last 21 days... 
Measurable snow fell at several stations in southern 
Ontario on 25th Remarkably backward spring in 
Atlantic Provinces . . . 10.81” rain fell at Rockaway, 
N. B. . . . Goose Bay in Labrador had 4.40”, a new 
May record . . . Newfoundland was clear and cold 
with developing fire hazard toward end of month 

. . Northeastern Arctic had temperatures 8 degrees 
below normal ... Alert averaged only 5 degrees, 
and Resolute had extreme of —21° . . . Tempera- 
tures failed to rise above freezing only at the four 
northernmost stations . . . Snow cover on May 3lst 
limited to area north of tree line 
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Boston (Continued from page 141) 


Portland and Nantucket at 1900 EST and 
the westerly component given in Graph 1. 
Separate graphs are made for each month, 
May through August. For the same average 
850mb temperature in June, a strong east- 
erly component will give a maximum tem- 
perature 20 degrees lower than a moderate 
westerly wind. During August, the sea breeze 
becomes less frequent. In September and 
October, when the water temperature is 
nearly the same as the mean air temperature, 
the sea breeze only occurs with unseasonably 
warm weather with a weak pressure gradient. 

The sea breeze also has contradicting effects 
on the formation of afternoon thunderstorms. 
A sea breeze from off Long Island Sound and 
Narragansett Bay with a south or south- 
southwest wind produces a pseudo-front over 
eastern Massachusetts and Connecticut, 
along this a line of thunderstorms may form 
and move eastward to the coast. At other 
times, thunderstorms that form in the warm 
air over the western portion of New England 
die out when they move into the more stable 
sea breeze air over eastern Massachusetts and 
Rhode Island. 

From November through February, the 
east wind has a warming effect. This low 
level warming sometimes saves Boston from 
an early winter snowstorm that buries com- 
munities farther to the west. If the easterly 
winds have a long enough trajectory over the 
water, the air near the surface warms to 
near 40 degrees. Therefore, snow falling 
through this warmed layer of air has turned 
to rain in the city, while the suburbs to the 
west of Boston get several inches of wet 
snow. This deterring effect also shows up 
statistically. Washington, D. C., 230 miles 
to the south, has a better chance of getting 
an inch of snow early in December than does 
Boston. 

Thus the air conditioner at Boston works 
two ways. It cools during the spring and 
summer and warms during the late fall and 
early winter. However, it must be remem- 
bered that this air conditioner works only 
part time at Boston. Most of the year, it 
is the continent to the west that controls 
the weather at Boston. This is testified by 
an average absolute range of 90 degrees in 
temperature during the year, a fairly high 
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frequency of summer thunderstorms, and an 
average low relative humidity in the winter. 
However, the maritime influences are always 
lurking off shore to challenge that control at 
any time. In the spring and early summer, 
the ocean air is able to marshall its greatest 
strength, moving in from the east to air con- 
dition Boston’s weather for several days, or 
perhaps for only an hour or two during the 
afternoon. 





Satellite 


(Continued from page 136) 


photographs taken on the first 125 orbits of 
TIROS I have been furnished free to 23 
university groups in the United States in 
order to stimulate the use of the pictures as 
a research resource. 

Data transmission: A critical part of the 
data volume problem is the transmission of 
the meteorological data to the forecaster in 
as near real time as possible. This requires 
the determination of the significant meteoro- 
logical content of the satellite output and 
the development of rapid transmission tech- 
niques to make this information available to 
field personnel in time for use. Developments 
under study include : satellite on-board analy- 
sis, ingenious techniques for data presenta- 
tion, automatic analysis instrumentation, im- 
proved transmission facilities, advanced com- 
munications relays, etc. 


INTERNATIONAL ASPECTS 


The atmosphere is a global phenomenon, 
and meteorology is an international science. 
Thus, it is well recognized that in the U. S. 
Meteorological Satellite Program, maximum 
benefits will be derived only through inter- 
national cooperation and participation. The 
following international activities are either in 
being or are being planned by NASA and the 
Weather Bureau. 


1. Transmission of satellite nephanalyses 
to foreign countries. 

2. Making available to all countries the 
basic satellite data through NWRC. 

3. Encouraging supporting meteorological 
observations by foreign countries in 
connection with satellite passage over 
their area. 
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4. International seminar-workshop in sat- 
ellite meteorology. 

. Ultimate direct readout of satellite data 
by foreign countries. 

6. International participation in a unified 
global operational meteorological satel- 
lite system. 


uw 





Tiros I Photographs Available to 
Public | 


Copies of the first seven reels of Tiros I 
photographs are now available from the Na- 
tional Weather Records Center in Asheville. 
The 100-foot reels, covering the first 120 
orbits of the satellite, are unrectified and un- 
gridded, but are labeled by orbit and frame. 

The reels may be obtained in the form of 
35-mm. positive transparencies for projection 
or 35-mm. duplication negatives from which 
opaque prints can be made. Individual frames 
or enlargements are not available. 

Master negatives and positives of the pic- 
tures were prepared by the Navy Photo- 
graphic Interpretation Center. Copies were 
then made by the NWRC for public distribu- 
tion. 

The price is $4.00 per reel—the complete 
set to date $28.00. Orders may be sent to the 
National Weather Records Center, Asheville, 
North Carolina. Make orders payable to the 
Treasurer of the United States. 





Dust Devil Picks Up Woman 


Women continue to be headline news in Salt 
Lake City. Don Cameron, former editor of 
W eatherwatch, has sent in a clipping describ- 
ing a strong dust devil which picked a woman 
off the side walk on 25 May 1961 and dropped 
her a few feet away in the street. A witness 
said: “It was just like a small tornado. She 
was picked up and whirled around several 
times and dropped. When I called the police, 
they wouldn’t believe what had happened. 
They thought she had been hit by a car. I 
wouldn’t believe it myself if I hadn’t seen it.” 
The victim was treated for abrasions of the 
right leg and arm and injuries to her right 
shoulder after the freak accident and was re- 
ported in a fair condition at a local hospital. 
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Lightning Over Pensacola 


(Continued from page 153) 


For my lightning photographs I use a 4 X 5 
press type camera or a 2} X 2} reflex camera 
(Rolleiflex) mounted on a tripod (any solid 
support would do) and a medium speed (ASA 
160 at f3.5 or f4.5) film or a fast speed 
(ASA500 at f8 or f11) film. 


After mounting the camera on the tripod, 
setting the aperture for the type film in use 
and setting the shutter for a time exposure, 
I aim the camera towards the area of great- 
est lightning frequency, open the shutter and 
wait for a lightning bolt to strike within the 
(Due to the 
short duration of a lightning bolt and its 


field of view of the camera. 


relative brightness, the lightning takes its.own 
After the the shutter is 
closed, film advanced and shutter reopened 


picture.) strike, 


for another exposure. Multiple lightning 
bolts may be recorded by leaving the shutter 
open for a number of bolts to strike within 
the field of view of the camera. More than 
three bright bolts make it difficult to print; 
consequently, I rarely try for more than two 
or three on the same negative. On occasion, 
with a great deal of luck, more than one bolt 
may be recorded at one time, but this is rare 


due to the limiting angles of the lens. 


Lightning is best recorded after dark due 
to the uncertain exposure time. quite fre- 
quently in excess of five minutes before a 
lightning bolt will strike within the field of 
view of the camera. Flashes from lightning 
within the cloud or outside the view of the 
camera will expose the film slightly but will 
not preclude a good photograph of an actual 
strike. Premature closing of the shutter for 
these flashes will cause an undue waste of 


film. 
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AMS 


Calendar 

Los Angeles, Calif. Sept. 11-12 
(Instrument Society of America) 

Kansas City, Mo. Oct. 23-26 
(9th Radar Conference) 

Tallahassee, Fla. Nov. 14-16 
(General Meeting) 

Denver, Colo. Dec. 26-31 
(Annual Meeting AAAS) 

1962 
New York, N. Y. Jan. 22-26 


(Annual Meeting) 
Norman, Okla. Feb. 13-15 
(Conf. Severe Storms) 

25-28 


Washington, D. C. Apr. 


(General Meeting) 





A fresh, complete, 
much-needed treatment of 
nature’s most spectacular 


phenomenon THE 
LIGHTNING 
by Peter BOOK 


Viemei 
temeister 
Everyone interested in weather will welcome this 


new presentation of the facts about lightning 
its many forms and its effect on our lives and 
economy. Simply but scientifically written, it 
covers the history of lightning research; birth 
of a storm; thunderstorms around the world; 
lightning in action; lightning in pictures (an 
extraordinary photographic portfolio); prac- 
tical protection of life, property, homes, and 
boats; unsolved mysteries, erroneous beliefs, 
and frontiers in research. With over 100 
photographs, diagrams and drawings. $4.50 at 
all booksellers or from 


DOUBLEDAY & COMPANY, Inc., Garden City, N.Y. 
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Meteorological Study Hopes to 
Aid San Francisco Giants 


Wind currents funneling through the San 
Francisco hills marred the closing innings of 
the All-Star Baseball Game at Candlestick 
Park in July and made a travesty of the na- 
tional pastime. Fans all over the country on 
television witnessed the comedy of errors 
caused by the errant winds. 

Following the game, Mayor George Chris- 
topher said he had asked the city recreation 
and park department to start processing a 
$55,000 appropriation for a meteorological 
survey of the gusty drafts in the $15 million 
stadium. 

Nearly everyone has an idea on correcting 
the troubles in the two-year old park—ideas 
ranging from baffle walls to a complete plastic 
dome at a cost of perhaps $3.5 millions. 

The survey is expected to include studies of 
wind conditions inside and outside the park, 
and a wind tunnel experiment with a model 
of the pear-shaped stadium. 





Arthritics Fail to Feel ‘Weather’ 


Arthritis sufferers, whose joints when at 
home seemed to be harbingers of weather 
change, have been unable to observe any such 
effect under laboratory conditions, according 
to a press report by Walter Sullivan who often 
covers AMS meetings. 

The tests were carried out in a special room, 
called the Climatron, located at the University 
of Pennsylvania. Any combination of tem- 
perature, humidity, air pressure, and atmos- 
pheric ionization can be produced without be- 
ing noticed by a person in the room. 

The only exceptions are sudden pressure 
changes and the extremes of temperature and 
humidity. While these were noticed by the 
persons studied, the only effect on their ar- 
thritis was a greater comfort at a steady tem- 
perature of 78 degrees than at cooler tempera- 
tures. 


170 WEATHERWISE 





The effect of ‘““‘weather” changes was meas- 
ured by diaries kept by the patients, by the 
number of aspirin tablets required to keep 
them comfortable, and by various tests such 
as blood analysis and the time required to 
walk thirty feet. 

The objective, according to project director 
Dr. Joseph Lee Hollander of the American 
Rheumatism Association, was to find detre- 
mental or helpful combinations of weather ele- 
ments. So far, he said, “no consistent effect” 
has been observed. 





Yellow Rain Falls Near Boston 


The love life of the pine tree caused much 
excitement in eastern Massachusetts on 14 
June 1961 when many reported yellow paint 
falling from the sky. An interesting press re- 
port on the phenomena has been sent in by 
AMS member M. C. Stewart of Ashburnham, 
Mass. 

From as far south as Wrentham and as far 
west as Hopkinton came reports of the phe- 
nomenon, which experts said was due to 
countless billions of grains of pine pollen, re- 
leased into the atmosphere by the fierce heat 
on the second and third days preceding and 
washed across the area by a light rainstorm. 

According to Dr. William H. Drury, Jr., 
research director of the Massachusetts Audu- 
bon Society, the heat spell caused the millions 
of pines in the state to bloom almost simul- 
taneously. The pollen is released by organs 
termed sporangia, which are at the tips of the 
pine branches. The powder-like grains are 
swept into the clouds and remain suspended 
in the air, sometimes for long periods, before 
reaching female pine cones, falling to earth, 
or. in this case, becoming mixed with rain and 
coloring the tiny water droplets yellow. 

The coincidence of the hot weather, the 
blooming, and the rain immediately following 
created perfect conditions for yellow rain. 
This was not the first yellow rain to be noticed 
in the area, but it was thought to be the most 
spectacular. 
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up-to-the minute weather conditions at a glance 


The Nassau Weather Dials transmit current outdoor weather data to a set of attractive indoor indicators. 
The 5 dials with their matching cases make a harmonious display for public presentation. Separate dials 
indicate current wind speed, wind direction, barometric pressure, temperature, and relative humidity. Each 
dial face measures 4 inches in diameter—each case has a 53-inch mounting flange for easy attachment to 
wall or panel. 


Wind instruments employ a 7-conductor cable to connect anemometer and wind vane on roof to indoor 
indicators. Temperature and humidity sensors are exposed outdoors in special shields and connected by 
1 1-conductor cable to indoor indicators. Instruments may be as far as 200 ft. from indicators—much farther 
with special factory calibration. 


All indicators except the barometer operate on 115 vy. electric current. ON-OFF switch provided for 
intermittent operation. Wind speed has HI-LO range. Unique temperature dial will indicate recent 
maximum and minimum reading at the touch of a button, as well as current reading. 


The Nassau Weather Dials are complete with all accessories for immediate installation and operation. 
Sixty feet of cable provided with each unit, as well as mast for wind and shields for temperature and humidity 
sensors. 


Cases in either brass or polished chrome finish; specify one. 


+410 Wind Speed System $64.50 +146 Remote Temperature System $150.00 
+411 Wind Direction System 84.50 +218 Remote Humidity System 150.00 
+310 Aneroid Barometer $19.50 
Complete Set of Five Dials $475.00 


Science Associates, Ine. 
P. 0. Box 216 194 Nassau Street § Princeton. N. J. 











eye in the sky. e e Air currents can be “‘seen’”’ with Darex 


radar reflector balloons. Accurate radar 
tracking is ensured by aluminum reflec- 
tive dipoles safely /ns/de the light, strong, 
one-piece Darex skin. If your weather 
eye looks for dependability and economy 
in balloons, look to us. 


W. R. GRACE 4 CO. 


DEWEY AND ALMY CHEMICAL DIVISION 
Cambridge 40, Mass.—Montrea!l, Quebec 


DAREX better balloons 


since 1935, leading makers of captive balloons, ceiling ba!- 


oons, pilot balloons, kite balloons, sounding balloons, radar 
reflective balloons, constant /evel balloons, inflation kits Ww, 
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